We present new results on X-ray properties of radio loud broad absorption line (BAL) quasars and focus on broadband spectral properties of a high ionization BAL (HiBAL) compact steep spectrum (CSS) radio-loud quasar 1045+352. This HiBAL quasar has a very complex radio morphology indicating either strong interactions between a radio jet and the surrounding interstellar medium or a possible re-start of the jet activity. We detected 1045+352 quasar in a short 5 ksec Chandra ACIS-S observation. We applied theoretical models to explain spectral energy distribution of 1045+352 and argue that non-thermal, inverse-Compton (IC) emission from the innermost parts of the radio jet can account for a large fraction of the observed X-ray emission. In our analysis we also consider a scenario in which the observed X-ray emission from radio-loud BAL quasars can be a sum of IC jet X-ray emission and optically thin corona X-ray emission. We compiled a sample of radio-loud BAL quasars that were observed in X-rays to date and report no correlation between their X-ray and radio luminosity. However, the radio-loud BAL quasars show a large range of X-ray luminosities and absorption columns. This is consistent with the results obtained earlier for radio-quiet BAL quasars and may indicate an orientation effect in BAL quasars or more complex dependence between X-ray emission, radio emission, and an orientation based on the radio morphology.
INTRODUCTION
About 10%-30% of quasars population show blueshifted broad absorption lines (BALs) of the high ionization resonant lines (C IV 1549Å -highionization BAL (HiBAL) quasars). Ten percent of them also show absorption troughs in low ionization lines (Mg II 2800Å -low-ionization BAL (LoBAL) quasars). BALs are probably caused by the outflow of gas with velocities up to 0.2c (Hewett & Foltz 2003) and are associated with the accretion process. As it has been recently found both radio-quiet and radio-loud quasars can have BALs. There are two scenarios explaining origin and nature of BAL quasars. According to the first one, BAL regions exist in both BAL and non-BAL quasars, and the BAL quasars are normal quasars seen along a particular line of sight -at high inclination angles (Murray et al. 1995; Elvis 2000) . The second says that BALs may be associated with a short-lived evolutionary quasar phase characterized by a large covering fraction wind, rather than the orientation .
Theoretical models (Murray et al. 1995; Elvis 2000) suggest that BALs are seen at high inclination angles, which means that the outflows from accretion disks are present near an equatorial plane. However, some recent numerical work indicates that it is also plausible to launch bipolar outflows from the inner regions of a thin disk (e.g. Ghosh & Punsly 2007; Proga & Kallman 2004) . There is a growing observational evidence indicating the existence of polar BAL outflows (e.g. Zhou et al. 2006; Ghosh & Punsly 2008) . This means that there is no one simple orientation model which can explain all the features observed in BAL quasars.
X-ray observations of radio-quiet BAL quasars (Green et al. 2001; Gallagher et al. 2006) indicate that they are X-ray weak, perhaps due to a high absorption column intrinsic to the source. Their X-ray spectra display a clear evidence of X-ray absorption, often complex, with high intrinsic column densities N H > 10 22 cm −2 (Gallagher et al. 2002) . The origin of the BAL X-ray absorber is still debated, although a broadening of the optical absorption lines suggest the high velocity outflows as a source of this absorption. This view was challenged by Giustini et al. (2008) and Shen et al. (2008) who concluded that X-ray selected BALs appear less Xray absorbed than purely optically selected ones. This could be a geometrical effect: we observe these objects at smaller angles with respect to the accretion disk rotation axis, so missing the bulk of X-ray shielding gas and the highest outflow velocities. Radio band observations can provide orientation information for radio-loud quasars with BALs, so chances to study and identify the origin of the absorbing gas are higher in the radio-loud than in the radio-quiet quasars. In addition radio-loud quasars are more X-ray loud than the radio-quiet quasars (Young et al. 2009 ). However, X-ray observations of radio-loud BALs are sparse and only a handful of them have been observed in X-rays so far Miller et al. 2006; Schaefer et al. 2006; Wang et al. 2008 , and this paper).
There is also a very limited information about the radio morphology of BAL quasars. There are only 10 of them with known large scale radio morphology (Wills et al. 1999; Gregg et al. 2000 Gregg et al. , 2006 Brotherton et al. 2002; Zhou et al. 2006) . Most of the radio-loud BAL quasars detected to date have very compact radio structures similar to Gigahertz-Peaked Spectrum (GPS) and compact steep spectrum (CSS) sources which are thought to be young (O'Dea 1998). There are only a few radio-loud compact BAL quasars with resolved structures that were observed in radio band at one frequency only (Jiang & Wang 2003; Liu et al. 2008) . The first multifrequency radio observations of a very compact HiBAL quasar 1045+352 were made by Kunert-Bajraszewska & Marecki (2007) . The complex compact structure has been resolved into many subcomponents and indicates that the jet is moving in a nonuniform way in the central regions of the host galaxy.
We observed 1045+352 BAL quasar (z = 1.604) in Xrays using Chandra X-ray Observatory. We report the results of this observation in Sec. 2, present and model the spectral energy distribution (SED) of 1045+352 in Sec. 3 and discuss the source properties together with the properties of all radio-loud BAL quasars observed to date in Sec. 4. Finally Sec. 5 summarizes the main conclusions.
Throughout the paper, we assume a cosmology with
CHANDRA X-RAY OBSERVATION
1045+352 BAL quasar was observed with the Chandra Advanced CCD Imaging Spectrometer (ACIS-S, Garmire et al. 2003 ) on 2008 Jan 20 (ObsID 9320). The source was located at the default aim-point position on the ACIS-S backside illuminated chip S3 (Proposer's Observatory Guide (POG) 1 ). The 1/8 subarray CCD readout mode of one CCD only was used resulting in 0.441 sec frame readout time. The effective exposure time for this observation was 4658.44 sec.
We observed five counts in the assumed 1.3 arcsec radius circular source region defined at the position of the radio source (Table 1 ). All the detected counts are within the 0.5-7 keV energy range. We calculated the significance of this detection assuming the Poisson distributions for the source and background. Given 6 background counts in the background region (∼ 50 times larger than the source region) and assuming the Poisson background we simulated the expected background count rate in the source region. This simulation accounts for the fluctuations in the background. We obtained the significance of observing five counts given the background rate at 6×10 −7 and concluded that the detection of the source is highly significant.
The observed five counts give a source flux within 0.5-7 keV of 1.25 +0.37 −0.58 ×10 −14 erg cm −2 s −1 assuming a power law model with Γ = 1.7 and absorption at z = 0 of N H = 1.28 +1.06 −0.7 × 10 22 cm −2 (the errors are 1σ for 1 significant parameter). The absorption column is treated as an observed minimal value of the absorption in this source and the calculated source flux we take into account in SED modeling. The absorption column was obtained in Sherpa by fitting an absorbed power law model with fixed photon index assuming Cash statistics and it is only a rough approximation as the true value of the continuum shape is unknown. We derive the 3 sigma upper limit on the intrinsic absorber at z = 1.604 of 1 http://asc.harvard.edu/proposer/POG/index.html N H < 9.6 × 10 23 cm −2 . The unabsorbed X-ray flux in the 0.5-7 kev band assuming only Galactic absorption and photon index Γ = 1.7 (e.g. fitting only the model normalization) is 7.00 × 10 −15 erg cm −2 s −1 . We calculated the observed hardness ratio for the source: HR = (H − S)/(H + S) = 3/5 = 0.6 (where, H= hard(2-10 keV) = 4 counts; S= soft(0.5-2keV) = 1 count). The X-ray spectrum appears to be relatively hard, although more counts are needed to confirm this result. Table 1 lists all the observed X-ray and radio parameters for this source.
BAL QUASAR 1045+352
1045+352 HiBAL quasar is a compact radio-loud CSS source at redshift z=1.604 (Willott et al. 2002) . According to the evolution theory the CSS sources are young AGNs evolving into large scale FRI and FRII radio sources. They probably originate in a merger event and it is possible that in a case of 1045+352 traces of that process are still visible. This HiBAL quasar 1045+352 has a complex radio morphology with a radio jet axis reorientation: the NE/SW emission can be the first phase of activity, now fading away, and the extension in the NW/SE direction is a signature of the current active phase. Such a reorientation of the jet axis may result from (1) a merger, (2) a jet precession, or (3) jet-cloud interactions (Kunert-Bajraszewska & Marecki 2007) . Its high submillimeter emission and a distorted radio structure indicate that the whole source resides inside the dense medium of the host galaxy, which together with the small (4.3 kpc) linear radio size suggest it is a young active galactic nucleus (AGN).
Our Chandra X-ray observation of 1045+352 gives a source unabsorbed 2 keV flux of 1.32×10 −15 erg cm −2 s −1 keV −1 assuming a power law model with Γ = 1.7 and Galactic absorption. The estimated observed α ox = 1.38 would indicate a rather normal, unabsorbed radio-loud quasar. However, the optical flux is reddened by A V = 1.5 (Willott et al. 2002) . Based on the estimated dereddened optical flux we calculated intrinsic optical−X-ray index, α ox = 1.88. This is typical value for radio-quiet quasars, although (Siemiginowska et al. 2008) found the similar values of α ox in a sample of radio-loud GPS and CSS quasars. Note that such high value of α ox may also suggest a presence of an X-ray absorber close/in the BLR region.
Black Hole Mass Estimation
Using the published optical spectrum and emission line data for 1045+352 (Willott et al. 2002) we estimated its black hole mass and the Eddington luminosity ratio. To estimate the black hole mass we used the following prescription derived by McLure & Jarvis (2002) , which uses the 3000Å monochromatic luminosity and the Mg II λ2800 FWHM: (1) The obtained value is M BH = 1x10 8 M J , which we then used to calculate the Eddington luminosity:
We estimated the bolometric luminosity for 1045+352 using the following equation:
where λ = 3000Å and f=5 is the average bolometric correction from 3000Å (Ganguly et al. 2007 ). The Eddington luminosity ratio is then: L bol /L Edd = 0.36. It has to be noted here that the mass estimate based on the Mg II emission line width (and so the value of the accretion rate) can have a large error. We treated these values as the input parameters for an accreting corona model of active galactic nuclei described by Janiuk & Czerny (2000) which we used together with the synchrotron selfCompton scenario to model SED of 1045+352.
3.2. Broad-Band Emission of 1045+352: Models Broadband spectra of 1045+352 are characterized by the strong radio emission, peak in the IR, and relatively strong UV-X-ray continuum. We apply two emission models to the observed multiwavelength spectrum of 1045+352. We start with the emission related to the jet, because the quasar is radio-loud and the jet dominates the observed radio emission. In the second step we calculate the contribution to the spectrum from our accretion disk-corona model.
X-ray Emission of the Jet
Significant or even dominant part of the X-ray emission could be produced by propagating radio jets and expanding lobes, located at the distance a few hundred parsec from the center of the source Stawarz et al. 2008) . To check this possibility we use a simple model that is able to reproduce the observed spectra.
We assume a spherical geometry of this part of the jet, described by radius R. More complex, conical or paraboloid geometry could better describe this region (e.g. Konigl 1981; Ghisellini et al. 1985) , however, such modeling requires more free parameters, which are difficult to constrain from the observations. The spherical region in our model is filled by relativistic electrons and tangled magnetic field characterized by strength B. The electron energy distribution is assumed to be a powerlaw function N (γ) = Kγ −n for 1 < γ γ max , where γ is the Lorentz factor that describes electron energy (E = γm e c 2 ), K describes particle density for γ = 1, and n is the index of the energy spectrum. The relativistic electrons spinning around magnetic field lines produce synchrotron emission. Some fraction of this emission is upscattered to higher energies by the electrons. This is well known synchrotron self-Compton scenario (SSC). To calculate the synchrotron emission we use the emissivity derived by Crusius & Schlickeiser (1986) and Ghisellini et al. (1988) . The inverse-Compton (IC) radiation is calculated using Compton-kernel derived by Jones (1968) . The emission produced in the jet comoving frame is transformed to the observer's frame using standard formulae and assumed value of the Doppler factor (δ). However, proper motions of jet's components in CSS objects are relatively slow (up to 0.3c, Polatidis & Conway 2003) . This together with an estimation of the viewing angle (see Table 1 ) is limiting the Doppler factor to δ < 2 and practically eliminating it as a free parameter. This is in fact the simplest possible scenario that may explain jet emission in a wide range of energies, starting from low frequency radio observations up to gamma rays. The model requires only three free parameters (R, B, K). Moreover, the index of the particle energy spectrum (n) can be constrained directly from the observations using fundamental relationship α r = (n − 1)/2, where α r is the spectral index of the observed synchrotron emission F syn ∝ ν −αr . The maximum energy of the electrons, characterized by γ max can be derived from the standard formula that describes particle cooling due to the synchrotron and the IC emission
where
is the magnetic field energy density and U rad is the synchrotron radiation field energy density (i.e. Kardashev 1962) . We calculate γ max for the time t = R/c, e.g. the minimum travel time across the source. This assumption may overestimate the maximum energy if the cooling process is dominating the particle energy evolution. On the other hand our estimation does not take into account any possible acceleration of the particles that may partially compensate the cooling process.
In our first attempt to fit the observations we assume that the whole emission observed from the radio frequencies up to IR range is produced by a spherical knot of the jet. This assumption gives five direct observational constraints. The first constraint is the self-absorption frequency (ν s ). Some fraction of the low frequency synchrotron emission can be absorbed by the electrons inside the source. This is well known electron self-absorption process that modifies index of the synchrotron emission producing α r = 5/2. In 1045+352 the self-absorption modifies the index of the emission below ν s ≃ 10 8 Hz. On the other hand, the synchrotron emission of the knot must extend up to the IR range, above 10 11 Hz. This gives observational constraints for γ max that must be high enough to explain such emission. The levels of the synchrotron and the IC emission give the next two observational constraints. Note that the ratio between the synchrotron and the IC emission directly indicates the ratio between U B and U rad
where F peak = max[νF (ν)]. In the case of 1045+352 F peak, syn > F peak, IC that shows dominance of the synchrotron cooling over the IC looses. This basically means that the value of γ max is controlled by the magnetic field strength. Finally, the slope of the synchrotron emission gives the fifth observational constraint. We estimated the value of this parameter to be α r = 0.8, that gives n = 2.6. The α r value has been determined using all available radio points and it is slightly different from that presented in Table 1 . Taking into account all the above constraints we obtained satisfactory fit (Fig. 1a ) using δ = 1.3, B = 8 × 10 −4 G, K = 2.5 cm −3 and R = 1.1 × 10 21 cm (356.5 pc). Moreover, we calculated values of γ max = 2.68 × 10 4 , U rad /U B = 0.23 and E e /E B = 1.34 × 10 2 , where E e is the total energy of the electrons and E B is the total energy accumulated in the magnetic field. The last result shows no equipartition between the particle energy and the magnetic field energy. The equipartition would require a few times larger value of the magnetic field. However, such strong magnetic field could cause efficient synchrotron cooling, reducing significantly maximum energy of the particles. On the other hand the equipartition does not have to be reached in a compact region of the jet, located at a relatively small distance from the center, where we still may expect the particle acceleration. Note that it is possible to reduce a disagreement between E e and E B by considering for example twice as large source and reducing a few times the particle density. This will also significantly decrease the level of the IC emission because this emission is proportional to the square of the particle density. Therefore, the source in equipartition will not produce efficiently the X-ray emission. However, a bigger source needs more time to be created and therefore the particles have more time to be cooled. This reduces significantly γ max and makes impossible to explain observed level of the emission above 10 11 Hz. More extended synchrotron source is also optically thin at lower frequencies. The self-absorption break (ν s ) in such spectrum appears below 10
8 Hz which does not agrees with the observations. In other words the bigger source has synchrotron spectrum "shifted" toward lower frequencies.
The radius of the jet knot derived in our first fit is relatively large (356.5 pc), a few times larger that the size of the smallest jet component tightly constrained by the high resolution radio maps (60-70 pc; Kunert-Bajraszewska & Marecki 2007) . Therefore in our second fit we assume relatively small radius to be in agreement with the radio observations. The reduced volume of the source must be compensated by increased particle density and/or increased magnetic field strength. However, B cannot be increased significantly because this parameter has direct impact on the maximum energy of the particles. The density can be increased significantly but this will make the source optically thick for the low frequency radio emission, shifting ν s toward higher frequencies. On the other hand the low frequency radio emission can be produced by more extended structures of the jet. Unfortunately we have only the spectrum of the total emission of 1045+352 without information about the contribution of separated jet components to the total emission. The best fit (Fig. 1b) in this particular case was obtained for δ = 1.5, B = 3.0 × 10 −3 G, K = 19 cm −3 and R = 2.1×10 20 cm (68 pc). We also calculated values of γ max = 1.0 × 10 4 , U rad /U B = 0.21 and E e /E B = 72.0. Note that the disproportion between E e and E B was slightly reduced. However, further reduction of the source size is not possible. More compact and therefore more dense source would produce efficient X-ray emission, significantly above the observed level.
We assume that well visible excess of the emission in the IR range is produced by dust in the center of 1045+352. Therefore we approximate this emission using a greybody spectrum that differs from a blackbody (B bb (ν)) distribution by a simple factor
ν o is a turn-over frequency (or λ o , the turn-over wavelength), the frequency at which the source becomes optically thin, and β is the emissivity index of the dust grains. We use in our calculations β = 2 that changes index of the power-law part in the spectrum from ν 2 in classical blackbody spectrum to ν 4 in the greybody distribution that better describes thermal emission of the dust. This is in fact the only one difference between the blackbody and greybody spectrum in our approach.
To calculate possible influence of the greybody emission for the IC scattering inside the jet component that produces the X-ray emission, we use approximation proposed by Inoue & Takahara (1996) . The only one difference between this approximation and our calculations is that we use greybody distribution instead of the blackbody one. According to this approximation the emission is characterized by luminosity of the center (L nuc ) and the temperature of the dust (T ). Moreover the intensity of the emission in the comoving frame of the source depends on the distance to the center D.
The best spectrum of the observed IR emission was obtained for ν peak L nuc (ν peak ) = 8 × 10 45 erg s −1 and the dust temperature T = 50 K. Moreover, we found that the inverse-Compton scattering of the photons produced by the dust becomes negligible for D > 2 × 10 21 cm. Note that the radius of the source is R = 2.1 × 10 20 cm thus such relatively large source should not be placed to close to the center and therefore IC scattering of the dust photons can be neglected.
The optical data (starlight from the host galaxy) are taken from the SDSS and fitted with the blackbody curve with a temperature T = 10 4 K and ν peak L nuc (ν peak ) = 10 45 erg s −1 . The IC scattering of this additional radiation field appears also negligible for D > 2 × 10 21 cm. The two cases described above and illustrated in Fig. 1a,b show that the high energy emission of a radioloud BAL quasar can be explained by a simple SSC model. The observed synchrotron emission constrains the free parameters of the model well. Therefore the calculated level of the IC emission is also well constrained and appears to be in a good agreement with the observations. In other words, it is difficult to explain the observed synchrotron spectrum of the synchrotron emission and simultaneously to avoid significant emission in the Xray range due to the SSC scattering. The possibility that the X-ray emission in young GPS sources is produced by a jet was recently discussed (Tengstrand et al. 2009 ), but there was no straightforward answer so far.
X-ray Emission of the Corona
We use an accreting corona model derived by Janiuk & Czerny (2000) to model the X-ray emission in 1045+352 (see also other applications of this model: Janiuk et al. (1999); Bechtold et al. (2003)). Following this model, we assume that the (stationary) accretion is ultimately responsible for the broadband emission, and the flow consists of two media: relatively cold, optically thick disk, and hot, optically thin corona. This model has only three basic parameters: an accretion rate,Ṁ , a black hole mass, M, and the viscosity parameter, α. The fraction of the energy released in the corona is not a free parameter, but is calculated as a function of radius from the global parameters. All measurable quantities, like the ratio of the disk emission to the coronal emission, the spectral slopes and the extension of the spectrum into gamma-ray band result from the model, including the trends for the change of these quantities with accretion rate. In the case of limited spectral information a small number of model parameters is a big advantage over the other more complex disk-corona models (e.g. Sobolewska et al. 2004a,b) .
We assume that the hot optically thin corona is a twotemperature medium, i.e. the ion temperature is higher than the electron temperature (Shapiro et al. 1967 ). The loss of gravitational energy by accreting coronal gas is transported directly to ions, while the Coulomb coupling transfers this energy to electrons and finally electrons cool down by the IC process. The disk emission provides the source of soft photons for Comptonization, and the amplification factor is defined by the Compton parameter y (Witt et al. 1997) .
We assumed a non-rotating black hole so the inner disk radius is located at 3R Schw and the Eddington accretion rate is defined using the efficiency of accretion equal to 1/16:ṁ
where M 8 = M/10 8 M ⊙ is the black hole mass, andṀ is given in the units of solar masses per year. The nonrotating black hole model is taken here for simplicity, although in the case of the radio-loud QSOs the rotating black hole is usually considered. The spin of the black hole would result in shifting of the inner radius of the disk-corona system closer to the black hole. However, the coronal emission is dominated by the outermost parts of the corona, and the X-ray spectrum would not change due to the black hole rotation. Therefore the outcome of the modeling is practically unaffected by the value of the black hole spin. Overall, the model spectra do reproduce the observed AGN spectra, as most of the emission is released from the accretion disk in the UV and soft X-ray bands and some fraction of the total luminosity is emitted in hard X-rays because of Comptonization. These two components, soft and hard, are modeled simultaneously due to the radiative coupling between the disk and corona. The initial input parameters to the model (M BH = 1×10 8 M ⊙ andṁ = 0.36) were estimated from the spectrum of 1045+352 (Willott et al. 2002) . The assumed viscosity parameter, α, was either 0.1 or 0.03. The disk emission was also corrected for the galactic starlight, by means of the thermal emission which peaks at log ν = 14.5 [Hz] . However, for these initial parameters we did not obtain a satisfactory fit, because the disk luminosity was too high to reproduce correctly the optical emission detected in 1045+352. Also, the coronal emission was too high in X-rays and exceeded the Chandra limits.
By decreasing the accretion rate we obtained a lower flux emitted from the accretion disk, but it didn't help us to fit the optical data. Note that the ratio of the luminosity emitted in the corona with respect to the disk emission is higher for a smaller accretion rate. This is because the Compton cooling of the corona is less efficient due to a lower soft photon flux from the disk, so the electron temperature in the corona can be higher.
The black hole mass does not influence the shape of the spectrum, but a smaller black hole mass helped to shift the disk peak emission toward somewhat higher energies and better fit the data. To match the optical data we needed to lower the black hole mass to 2 × 10 7 M ⊙. This increased the accretion rate, which we had to again decrease and finally we got the best fit with the initial input parameterṁ = 0.36.
The spectral shape is affected by both viscosity α and accretion rateṁ. For small viscosity, the relation is roughly monotonic, i.e. the largerṁ, the softer the spectrum. This is because for largeṁ the radial extension of the corona is larger. The hard X-rays are generated mainly at large radii from the black hole, because at the outer radius of the corona the fraction of the energy dissipated in the corona is f cor (r out ) ≈ 1.0, while at smaller radii f cor (r) is much lower. For large r out the gravitational energy available for dissipation is smaller, so there is less flux in hard X-rays. Therefore, with the same electron temperature in the corona at r out , we have a much more profound disk emission, that forms the big blue bump and the spectral index is steeper. For a large α, this dependence is not always monotonic. This is because the radial extension of the corona only very weakly depends on viscosity, while the electron temperature decreases with α.
Because of the above complex dependencies, we had to change also the viscosity parameter to fit the data best (Fig. 1b) . For a too small viscosity, the corona is rather compact and hot, so the hard X-ray flux was too large. Also, the viscosity cannot be too small: for α ≤ 0.01 the corona became too small and we could not determine the corona structure. We have applied two values of viscosity parameter to our model: α = 0.03 and α = 0.1. We found, that for the black hole mass and accretion rate of M BH = 2 × 10 7 M J andṁ = 0.36, both viscosity coefficients give the X-ray flux within the Chandra limit, however a better fit is obtained for the larger value of α = 0.1. We note that both these values are plausible for AGN disks. A moderately small value of α ∼ 0.02 − 0.04 is in agreement with the results of the MHD simulations (Turner 2004; Hirose et al. 2009 ). On the other hand, the observational constraints for the α parameter give even larger values, of the order of 0.1-0.4 (King et al. 2007 ), therefore such values are also plausible.
The best model spectrum for 1045+352 is presented in Fig. 1b and with the best parameters: M BH = 2 × 10 7 M J ,ṁ = 0.36 and α = 0.10. showing that the observed X-ray emission could be due to both the disk corona and the relativistic jet. However the relativistic jet emission dominates over the corona emission in X-rays. As we discussed in the previous paragraph the jet SSC emission is strong and well constrained by the observed synchrotron spectrum. On the other hand b k k Fig. 1 .-Spectral Energy Distribution of 1045+352 based on the data gathered from the literature and SDSS. Our Chandra observations are presented as a box: width means 0.5-7 keV range, hight is a flux uncertainty, and the box is drawn for Γ=1.7 and Γ=2. The curves show the modeled spectral components: synchrotron emission (solid line), and corresponding SSC emission (dotted line), thermal dust emission (dashed line); thermal starlight (dash-dotted line), and comptonized thermal emission from the accretion disk and corona (short-long dashed line). The bold solid line is the sum of the shown spectral components. Since there is a lack of the infrared data the plot is not drawn in that regime. The indicated parameters are: δ -Doppler factor, R -source size, B -magnetic flux, M BH -mass of the black hole, m -accretion rate, and α -viscosity parameter. The values of the fluxes are K-corrected. the optical and X-ray data can be affected by the extinction in the source nuclear region and the intrinsic value of the emission of the accretion disk and corona can be higher. Deeper X-ray observations could allow us to estimate the X-ray emission with more accuracy and help us to differentiate between model possibilities.
As we show in the discussion in Sec. 4 the X-ray emission of 1045+352 is very weak comparing to the other radio-loud BAL quasars suggesting a strong absorption. If so the X-ray emission we observe can be mostly due to X-ray emission from the relativistic jet, while the X-ray emission from the corona is absorbed in a large part. Brotherton et al. (2005) made Chandra X-ray observations of five radio-loud BAL quasars and noticed that they are X-ray weak relative to similar non-BAL quasars, but brighter than radio-quiet quasars (Fig.2, squares) . They interpreted this X-ray weakness as a result of large intrinsic absorption columns. The above suggestions have been confirmed by the X-ray observations of another two radio-loud BAL quasars Schaefer et al. 2006 ) and it seemed we could draw a separate correlation between an X-ray and radio luminosity for radio-loud BAL quasars. However, recent detections of X-ray bright radio-loud BAL quasars Giustini et al. 2008 ) complicated the picture. We have updated the Brotherton et al. radio to X-ray luminosity plot and added all radio-loud BAL quasars observed in X-rays to date Miller et al. 2006; Schaefer et al. 2006; Wang et al. 2008) . We also included our 1045+352 Chandra X-ray data point there. The final Fig.2 contains 16 sources and their properties are gathered in Table 1. A wide range, 3 orders of magnitude, of the X-ray luminosities is visible on the plot and the result is similar to that obtained for radio-quiet BAL quasars by Giustini et al. (2008) and Shen et al. (2008) . These authors concluded that the large spread in the L X values is because of the differences in column densities and velocities of the quasar outflows which change with the viewing angle. It has to be put in mind, however, that in the case of X-ray properties of radio-loud BAL quasars we still have a very poor statistics and more observations are needed.
DISCUSSION
We can measure the orientation angle of radioloud BALQSOs using radio morphology. This has been done for some of the sources in the sample and the results are given in Table 1 . There is a suggestion, based on the radio brightness temperature estimation, that four sources have polar outflows . For the other three sources with resolved radio structures at 5 GHz (two large scale ones 1004+130 and 1016+5209, and the one CSS object, 1045+352), the angles between the jet axis and the line of sight were estimated Miller et al. 2006; Kunert-Bajraszewska & Marecki 2007 ) using the core radio-to-optical luminosity ratio defined by Wills & Brotherton (1995) . All three have a radio core and one-sided jet suggesting asymmetry, but only in the case of 1045+352 the estimated viewing angle implies beaming. Each of these three sources is located in a very different part of the parameter space in Fig. 2 . The beamed 1045+352 with inclination angle < 30 o is more than an order of magnitude more luminous in radio than the unbeamed 1004+130 observed at ∼ 45 o and both of them have a very similar X-ray luminosity. The unbeamed 1016+5209 at > 40 o is an order of magnitude more luminous in X-rays than 1045+352, but both have a very similar radio luminosity. If the position of 1016+5209 in Fig. 2 indicates the amount of absorption then this source should be less absorbed than 1045+352. On the other hand its inclination angle is larger, so the absorption column should be larger than the one in 1045+352. This seems in conflict with the orientation model. The above case is complicated by one more thing: the nature of CSS source 1045+352 is different from that of the two large scale objects. It seems that the jet in 1045+352 is strong and the probable counter-jet is very weak (Kunert-Bajraszewska & Gawroński 2009), but we suspect that there are environmental effects influencing the jet's direction and emission which are difficult to estimate. We treat the value of the viewing angle as a rough estimation. White et al. (2007) have shown that BALs are not found among the brightest radio-emitting quasars, although below 2 mJy they are systematically brighter than non-BAL objects, with the greatest disparity arising in LoBALs. This may indicate that we are looking closer to the jet axis in quasars with BALs. However the Doppler factor for these sources is rather small (like in the case of 1045+352), and the beaming effect causes inappreciable shift of the sources to the left on the plot (Fig. 2) .
Origin of X-ray Emission in BAL Quasars
As it has been suggested by some authors the X-ray emission of some BAL quasars can be efficiently ab-sorbed by dense gas close to the BLR region. However, in the case of radio-loud BAL quasars the observed X-ray emission might originate from relativistic jets at the further distance from the core, where there is no shielding gas Wang et al. 2008; Miller et al. 2009) . As has been shown in the case of 1004+130 , the X-ray emission of the radio structure is limited to its very inner part (the radio core and the part of the jet closest to radio core). This is also what we have assumed in our model of X-ray emission of 1045+352. We have shown on the example of 1045+352, that the X-ray emission of the potential young radio jets in BAL quasars can contribute to the observed X-ray emission of the whole source (Fig. 1) . It, however, depends on the angle between the jet axis and the line of sight. It is not obvious how the X-ray absorbing gas close/in the BLR region is spaced and if this is a common scheme for all BAL quasars. It could be that more than one scattering path is present there (Lamy & Hutsemékers 2004) . If so the radio-jet orientation can give us only an estimation of the X-ray contribution coming from the radio jets, and not necessarily give us the probability of the BAL visibility and the total X-ray emission of the source. In the case of 1045+352 we suspect that the X-ray emission of the corona is strongly absorbed and what we observe is mostly the X-ray emission from the relativistic jet which seems to be very strong (Kunert-Bajraszewska & Marecki 2007).
Radio Properties and Evolution of BAL Quasars
1045+352 quasar is a CSS radio source with the size of 4.3 kpc. Currently, there are only 17 compact radioloud BAL quasars observed with VLBI in the literature (Jiang & Wang 2003; Kunert-Bajraszewska & Marecki 2007; Liu et al. 2008; Montenegro-Montes et al. 2009 ). About half of them have still unresolved radio structures even in the high resolution observations, the other have core-jet structures indicating some reorientation or very complex morphology, suggesting a strong interaction with the surrounding medium (Kunert-Bajraszewska & Marecki 2007) . All of them are potentially smaller than their host galaxies. The analysis of the spectral shape, variability and polarization properties of some of them shows that they are similar to CSS and GPS objects, and are not oriented along a particular line of sight (Montenegro-Montes et al. 2009 ). However, it may suggest that BALs are associated with an early stage of the radio source evolution and as has been pointed out by Gregg et al. (2000 Gregg et al. ( , 2006 ) the large scale radio-loud BALQSOs could be objects with restarted activity.
The X-ray properties of GPS/CSS objects and its correlation with the radio data have been recently discussed (Siemiginowska et al. 2008; Tengstrand et al. 2009 ). According to the authors the correlation between the Xray and radio luminosities can be different for different group of radio sources. GPS quasars are not absorbed, in contrast to GPS galaxies, which show high X-ray column densities. The radio core luminosities for the GPS galaxies are higher than for FR II sources but their X-ray luminosities are comparable. This can indicate that only the X-ray emission of the very inner part of the radio structure may contribute to the X-ray emission of the whole source. Another suggestion is that making X-ray to radio luminosity correlation we should treat large scale and compact BAL quasars separately.
It has been also mentioned by several authors (Reynolds & Begelman 1997; Kunert-Bajraszewska et al. 2006; Siemiginowska et al. 2008) about the possibility of the intermittent activity in young AGNs, which can be caused by the accretion disk instabilities (Hatziminaoglou et al. 2001; Janiuk et al. 2004; Czerny et al. 2009 ). This can lead to the scenario, where we have phases in quasar lifetime dominated alternatingly by X-ray emission from the base of the radio jet or the accretion disk corona.
SUMMARY
We presented Chandra X-ray observations and describe spectral properties of a bright radio-loud BAL quasar 1045+352. We suggest that the observed X-ray emission could be due to both the disk corona and the relativistic jet. The X-ray emission due to the jet SSC emission is quite significant and may dominate the X-ray energy range. On the other hand IC scattering emission due to the radiation field produced by dust and stars in the center of the galaxy is negligible in this source. Deeper X-ray observations of 1045+352 will be very useful to constrain possible model's solutions.
We conclude that there is no correlation between the radio and X-ray luminosities present in a sample of radioloud BAL quasars observed in X-rays to date. A wide range of X-ray emission values indicates a more complicated relationship between X-ray emission, radio emission and orientation based on the radio morphology. There is also still an open question about the evolutionary status of radio-loud BAL quasars. From the radio observations, we may conclude that most of them are compact and probably young radio sources. It is possible then that in the case of radio-loud BAL quasars, BALs are visible until the radio jets escape the host galaxy. 
